Spontaneous and bleomycin-induced genomic alterations in the progeny of Drosophila treated males depends on the Msh2 status. DNA fingerprinting analysis.
Deficiency in DNA mismatch repair (MMR) confers instability of simple repeated sequences and increases susceptibility to cancer. Some of the MMR genes are also implicated in other repair and cellular processes related to DNA damage response. Supposedly, lack of their function can lead to a global genomic instability, besides microsatellite instability (MSI). To study the spontaneous and induced genomic instability in germ cells, related to the Msh2 status, DNA alterations in the progeny of individual crosses of Drosophila deficient in one or two copies of the Msh2 gene, were analysed by the arbitrarily primed polymerase chain reaction (AP-PCR). The results indicate that the progeny of homozygous parents for the normal Msh2 allele (+/+) presents a significantly lower frequency of genomic alterations than those from heterozygous (+/-) or mutant homozygous (-/-) parents. In addition, the DNA damage transmitted to the progeny, after the adult parental males were exposed to bleomycin, indicates that whereas the induction of mutations related to MSI depends on the lack of the Msh2 function, the induction of other mutational events may require at least one functional Msh2 allele. Thus, the results obtained with heterozygous individuals may have special relevance for cancer development since they show that a disrupted Msh2 allele is enough to generate genomic instability in germ cells, increasing the genomic damage in the progeny of heterozygous individuals. This effect is enhanced by mutagenic stress, such as occurs after bleomycin exposure.